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Inventfa se refers la o saps de 
foraj expandabila, utiizata" pentru forajul 
sondelor pentru flulde. In minerfc sau Tn 
elte (ucrSri industriale. 

Este cunoscunS o sapfi de foraj cu 5 
role multiple, alcstuita' din niste suban- 
sambluri de largire. de absorb^, de ghi- 
dare si de coleetere a detritusului . 
Subansamblul de largire cuprinde 0 
flansfi superioard, ce serveste la rea- 10 
Ifcarea iegStirril cu o garniture' de foraj si 
care este solidarizaca de 0 flansa infe- 
noara prin intermediul unui carp tubular 
si a unor nervuri 

De flansa inferioarS. sunt fixate niste ju- is 
guri periferice. precum si niste suporturi 
de care sunt solidarizate niste juguri in- 
termediare. Oe jugurile intermediare. 
sunt montace niste aubansambluri de 
dtslocare a rocii. De corpuj tubular, sunt 20 
monta^ prin intermediul unor rulmerrti 
rediali-exiaO. un arbore tubular aolkJiza't 
de 0 flansa strabfitijta de o teava de ab- 
sorbtie. 

Subansamblul de absorbtie este rigidizat 25 
de un subensamblu de Ifirgire. 
Subansamblul de ghidare si colectare 
cuprinde un corp tubular, de al cSrui 
capat este fwatfi o platforms tronconicS 
cu baza mare drepusfi ©pre Tn sus. Th 30 
care aunt practicate gSuri de circulate. 
Oe corpul tubular si de platforms, sunt 
rigidizate niste nervuri. gi Tn corp sunt 
montati prin intermediul unor rulmenti 
radiataxiali, un arbore tubular, avand un 35 
capat sofidarizat de o flansfi inferioara a 
subansamblului de absorb^e cu ajutorul 
unor stifajri de pozitionare. Intra corp si 
arbore, exists un spstiu Inelar plin cu 
lubrifiant. ecansat fa# de exterior de 40 
catre niste gamituri inelare. 

Sapa de foraj expandabila. con- 
form inventfei, asigurfi introducerea ele-. 
mentelor tSietoare la telpa sonde! si 
schirnbarea lor la uzura fSra extragerea 45 
garnifcjrii de pr§fini prin aceea c3 este 
prevflzutS cu niste urechi de fixare, dis- 
puse pe tubul de apSlare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare. corespunzStoare fie- so 
carei role dintate. prevazute cu niste ele- 
mente taietoare. iar la partea superioara* 
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e fiecarui bra$ cardanic inferior, este ft- 
xat un fus cardan ce se aflfi fn interiorul 
unei role ISrgitoare, la extremitatea ca- 
rura este montat un brat cardanic su- 
perwr fixat la randuf sSu. (a partea supe- 
noara, p B extremitatea unui arc elicoi- 
dal. ce TnconjoarS tubul de spalare si 
ghidare. arcul elicoidal asigurSnd expan- 
darea sapei de foraj si aducerea bratelor 
cardanice .inferioare si superioare lh 
pozitie orizontalS. la iesirea din extremi- 
tatea garnlturii de prajini. 

Prin aplicarea inventiei, se obtin 
urmStoarele avantaja: 

- reducerea numarului mare de 
marsuri executata pentru operatiunile de 
schimbare a sapelor; 

- cresterea siguran^ei Tn exploa- 

tare: 

- reducerea costurilor forajului. 
Se da, Tn continuare, un exemplu 

de realizare a inventiei Tn legaturS si cu 
fig. 1...3, care reprezintS: 

- fig. 1 . secp'une longitudinals prin 
saps da foraj. expandabila. aflata Tn in- 
teriorul gamiturii de prSjini; 

- fig. 2. - sectfune longitudinals 
prin sapa de fore], expandabila din fig. 1 , 
in pozitie de lucru; 

• fig. 3, vedere frontalS. de jos a 
sapei de foraj. expandable, din fig. 2 . 

Sapa de foraj. expandabila. con- 
form inventiei, este alcatuita din niste 
rote dintate 1 , asezate la cepatul inferior 
al unui tub Z de spfilare si ghidare. Pe 
tubul 2 de spSlare si ghidare. sunt ar- 
ticulate cu ajutorul unor urechi da fixare 

3, niste bra^e cardanice inferioare 4. 
corespunzStoare fiecanei rote dintate 1, 
ce pot fi, de exemplu Tn numSr de sase. 
Brayale cardanice Inferioare 4 aunt pre- 
vazute cu niste demente taietoare a 
care devtn active Tn pozipa de lucru a sa- 

Partea superioara' a bratelor car- 
danice inferioare 4 susUne un fus cardan 

5, ce se afl§ drspus thtr-o roia l3rgitoare 

6, numarul rotelor ISrgtoare 6 fiind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitete© superioara a fusului 
cardan 5, este montat un brat cardanic 
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superior 7 a carui parte superioara este 
fixate pe extremfcatea unui arc eiicoidai 
8 de traqiune. ce IhconjoarS tubul 2 de 
spalare si ghidare. Arcul eiicoidai 8 per- 
mite, prin revenirea sa, la iesirea sapei s 
expandabile dintro garntoura de prajini 
9. prin care a fost rntrodusa" la talpa Bon- 
dei. axpandarea sapei si educerea bra- 
talor cardanice inferioare 4 si bratelor 
cardanice superioare 5. Tn pozitie orizon- i0 
tala. ilustrata in fig. 2 . 

La partea superioara a tubului 2 
de apStare si ghidare, este dispus un 
cennror 10. ca astgura pozipa optima a 
sapei fata de axut aondei si fa^fi de is 
peretoj* garntajrii de prfijini 9. deasupra 
caruia se afla un rfsiag cu biia 11. si un 
niplu 12, ce serveste. drept cap de prin- 
dere la extragerea mecanica a sapei ex- 
pandabile, cu cablu si rac de prindere, 30 

Garniture de prfijini 9 mar cu- 
prinde la partea inferioara un siu 13. 
pentru facilitarea extragerii sapei exparv 
dabile si un dop de cauciuc 14 pentru 
mentinerea unghiuKri actw al bratelor as 
cardanice inferioare 4 si brs^eJe carda- 
nice superioare 5. 

Oupfi introducarea sapei de foraj 
expandabile la tatpe aondei, se deschide 
tesirea la sonda si cu sonda 1h echilibru 30 
hidrodlnamte, sa ridica circa 2.. .3 m, de 
pe talpa sondei, garnrtura de prfijini 9, 
ce poate fi de dimensiuni 5 1/2 m., 
pentru degajaree sapei de foraj expan- 
dabile. Se reia circulate, cu una din 3S 
pompe urmarind preaiunile. Se execute 
apSsarea pe sapa prin angajarea siului 
13 pe brafele cardanice superioare su- 
perioare 7. Se trace user la turatfe de 
regim, apfisare si circulatia si se tone tot 40 
timpuJ sonda sub otoservatie. La cons- 
tatarea uzurii rolekir sapei, se proce- 
deazS la extragerea sapei prin circulate 
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inversa sau Tn eazul, cand sonda pierde 
flu«d de circulate, operate se executa 
mecanic cu ajutorul racului cu cablu. 

Inaintarea la talpa sondei presu- 
pune exercitarea unei epasari pe sapa 
ce se realiareaza prin prajin&e de foraj 
care sunt supuse la ftambaj si la torsiune 
impusa de reastenta rocii. Pentru a se 
diminua efecojl flambarii Tntre sapa 
expandabilS si prajini. se interpun pra- 
jmile grele care orebuie sa echivaleze cu 
greutatea tor, tocmai valoarea apasani 
pe sapa. De asemenea. se are To vedere 
ca trecerile de la o sectiune la atta s§ nu 
fie brusc executate. pentru a se evita 
pericolui ruperii prin obosealfi a gar- 
niturii. 



Revwidicare 

SapS de foraj. expandabiia. preva- 
zuta* cu role dintate, fixate la capfitul 
unui tub de spalare si ghidare, carao 
terizata prin aceea ca este prevazuta 
cu niste urecW de ftxare (3), dispuse pe 
tubul (2) de spalare si ghidare. pe care 
sunt articulate niste orate cardanice 
inferioare (4), corespunzfitoare fiecarei 
rde dinpate (1J. prevSzute cu niste ele- 
ments tfiietoere (a), iar la partea supe- 
rioara a fiecfirui brat cardanic inferior 
(4), este fixet un fus cardan (5) ce se 
aflfi in interiorul unei role largitoare [6), 
la extremitatea cfiruia, este montat un 
brat cardanic superior (7) fixat la randul 
sou. la partea superioara. pe extremi- 
tatea unui arc eiicoidai (8). ce Tncon- 
joara ojbul (2) de spalare si ghidare. 
arcul elicoidal (8) asigurand expandarea 
sapei de foraj si aducerea bratelor car- 
danice inferioare si superioare [A si 5) Tn 
pozitie orizontala. la iesirea din extremi- 
tatea garniturii de prfijini [3). 



Presedintele comisiei de examinare: ing. Gurzau loan 
Examlnator: ing. Comaneaeu Ronufa 



RO 113267 Bl 



(511 IncCI. 6 E 21 8 10/32; 

E21 B7/0O; 




RO 113267 Bl 



(si) lnt.a.« E 21 B 10/32; 

E21 B 7/QO: 




STATE OFFICE FOR ROMANIA 111] Patentee: 1 13267 Bl 

PATENT AND TRADEMARKS |51]Inc.Cl. 6 "}J^? 5 

Bucharest 



[121 



PATENT 



The decision granting the patent can be revoked 
within 6 months of its publication 



[21] 


No.: 94-00770 


[61) 


Patent Amendment: 

No. 


[22] 


Date of filing: 5/9/1994 


[62) 


Resulting from Application: 
No. 


[30) 


Priority: 


[86] 


PCT International Application: 
No. 


[411 


Date of publication of application: 

BOP No. 


[87] 


International Publication: 
No. 


[42] 


Date of publication of the decision granting the patent: 
5/28/1998 BOP No. 5/1998 


(56) 


Technical Study Documentation: 
RO 77396 


|45) 


Date of issue and publication of patent: 
BOP No. 







Applicant: OPREA STAN, BRASOV, RO, FIL1P FLORIN NICOLAE, BRASOV, RO; 
Owner: OPREA STAN, BRASOV, RO, FILIP FLORIN NICOLAE, BRASOV, RO; 
Inventor: OPREA STAN, BRASOV, RO, FILIP FLORIN NICOLAE, BRASOV, RO; 



[71] 
[73] 
[72] 
[74] Agent: 



[54] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoc, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 

[vertical text in lower left margin:] RO 113267 Bl 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in iurn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the loweT gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5 X A in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 
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to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 



President of the examining board: Engineer Gurzau loan 
Examiner: Engineer Comfinescu Romija 
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Fig. 2 
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Fig. 3 
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